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Sin 

I, Frank Henglein, PhD., do hereby declare as fbllows: 

L I am the same Dr. Frank Henglein who previoudy authored a Declaration under 
37 G.F.R. §L132 dated September 16, 2008 which, I ammformed, was filed with the 
U.S. Patent OiBce Oft S^rtembar 17, 2008 as an Attaiflnnent to an Amendment in 
response to the March 18, 2008 Office Action. C(»ifieizidng this application. My 
qualifications are as set forth in thepreviouB declaration. This snpplafflental deoiaratiion 
is being provided to respond to issues raised by tiie Examiner in her subsequeatly issued 
final Office Action, dated Deceamber 3 1, 2008, with lagard to the comparison described in 
my previous declaxatfon betweenpigoxeoats produced by awet chemical oxidation process 
according to claim 1 of this application and Reproduced by avrat chemical coating 
process aocoiding to tb? disdosuce contained in U.S. Patent No. 5,624,486 to Sohmid et 
al. C'Schmid"). 

2. hi fhe present OfSoe Action (dated December 31, 2008) the Examiner contmues 
to maintain her "obviousness" rejection of claims 1-36 and 3$l-43 uadear 35 U.S.C, §1 03 
fiom the March 1 8, 2008, OfBoe Action based on the combination of the Schndd patent 
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vAik U.S. Patent No. 6,d48^57 to Andes et al, C'Andes"). Aa mentioned above, i» my 
fiist Declaration I compared tho stracture and chaiaotenstios of an alumimim effect 
pigment produced with the use of a wet chemical oxidation technique as described in 
claim 1 of this application with thiose of an effect pigment produced in accordance with 
the -wet chemical coating process described in the 'primary' (i.c,, Schmidt) reference 
relied upon by the Examiner to reject the claims, The purpose of the oonrpailson vvaa to 
demonstrate the unique structure and features of a pigment produced by the claimed 
methodology ia accordance with, e.g., the recitation of clahn 1. 

3 , As set forth in my previous declaration, the outer surface of the pigment recited in 
olauu 1 of the present application is roughened b thai its structure compriaes dendritic 
elevations and depressions, This structure provides the claimed pigmmt with a soft color 
flop (see |5 of my prior declaration). This is in contrast "with a pigmejit produced 
according to Schmidt et al., as also noted In my pdoff declaration, which has a granular 
surface structure without the surfece roughening found in the claimed pigment(s), wMch 
surface produces a strong color flop (see in my previous declaration). As summarized 
in ^10 of my prior declaration, therefore, fbs pigments according to the present claims 
have an entirely different structure than those produced according to the teachings 
contaioed in Schmid. Due to this difl^eace hi snucture, moreover, lliese pigments diiSrer 
substantiBlIy fiom one another tritfa regard to color flop properties, with our claimed 
pigment having the more deskaWe "soft" color flop properly In comparison to a pigment 
particle produced according to Sc2imidt 

4. hi file December 3 1, 2008 OfBce Action, however, the Examiner raised several 
objections to my first dedarstion (see, e-g., p. 3 of the OfSce Action), Prom &e remaiks 
provided by the Examiner I imdetstaad that ^ is alleging that my pievions declaration 
does not set fixrth a proper comparison between the pigment as presently claimed In this 
case versus apiga«nt produced with a wet chemical coating prooess in accordance with 
the teachings contained in the Sdhmid et sL U.S. patent No. 5,624,486, ana fiirfiier, ttat 
she is alleging die declaration is not commensumte the acqpe of tliis elaio», Ic, in 
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that claim 1 does not recite the color flop feature noted above. The Mowing lemarlEs 
arc, therefbiB, provided to address the Examiner's objections. 

5. I uaderstand that my Counsel Us amended claim 1 of the present application in 
an Amendnaeot to filed in company tvltfi this declaration in order to further clarify the 
distirignishing chai^teristics of the claimed oflfeot pigments. In particular, I understand 
that claim 1 is amended in the accompanying Amendment such thai it now includes, first, 
a recitation that the pigmenta have a weali colot flop having a AH*aiu!bot in a range of 
between 1.5 to 50, as taught for example at p. 10, lines 1-2 of the presettt application. 
Fnrthennore, I additionally understand that the subject Claim has also been ftoher 
ajnended to recite, as originaUy set forth in clahn 13 J.e., that lie at least one highly 
reftaotivB metal chalcogemide layer having a refiactive index of > 1 .95 comprises a 
colored mstal chHlcogcnidc layer or aplinali^y of colored metal chalcogenide layers. The 
impact of the featotes wMch have been added to claim 1, in temia of how they serve to 
flirther diatingiush ■&& preaeaHy claimed effect pigments from those described in tite priOr 
ail^ eg., in the Schmid reference, is disenssed Mow. 

6, 6. Regarding tie weak color flop feature now inooiporated into daim 1 the 
Examiaei'a attention is respaotflilly directed to the paragraph set Mb. at the top of p.- 10 
in the present BBpUcation. Ja the indicated paragraph Hie color location valufi H* is 
explflinsd as the angk of the colorlooafloo vector to the positive a* axis. Tbn color flop 
AH*aKto, is flic quaiflitative maadimnn (Merenca of &b individual vdues of the 
five anchor angles 25''/140''; 45''/150''; 457120"; 75''I20' and 75 W (see (he 
appUcationatp. 26, lines 19-21). /iH*a,Aor values &r pigments With no substaolial or 
no color flop and AH*<„chor values fox pigments with a steep color flop are also set fortb 
mthfi indicated paragraph. FbrifaennoiB table 4 atp. 27 of the applicaaon shows e 
comparison of AH*«aer values between the pigments cifflmed in the appliotioA and the 
cwnmerdal mariretproducts Variocrom (Comp. Ex, 9) aadPaKocrom (Comp. Ex. 1 1) 
which are both available fiom BASF. lie steep Color flop of Variocipm with a m*^ot 
valufr of 77.05 differs significantly fixim a pigment with no color flop such as Paliociom 
with a AH*™a™ value of 1.00. Tlie m*^„ values of the pigments according to claim 1 



(01029008.1) 



(Ex. 1, 2 and 4) are in betweea these values, tofbte th«y we to the range for pigments 
exMMtLog a weak color flop, Comp. Ex. 7 (Aloxal) is an oxidfeed aluminiUffl pigment 
according to example 1 without subsequent coating with iron oxide. For a better 
representation of the color flop, under fhe designation "effect anchor" the a*,!)* color 
values were plotted against each other (see Fig. 7 and for a description of Fig 7, see p. 26 
of the ^plication). The effect anchor represents a measnia of the color flop. The highsr 
the AH*j;,chor, the greater the shift in flie color space and flie color flop Tesnltij:^ thweof. 
In Fig. 7 Varlocrom with the steepest flop in iMs comparlsrao erfiibits fee greatest 
changes m the color loc^flon at different observation angles. The effect anchor is strongly 
pionounced. In contraiy Paliocf om with no color flop foxnw flo effect andhoi, the eflfect 
anchor is a prolongation of the effect Ime. The pigments according to fhe present 
iovention (Ex. .1, 2, 4), i.e., having a weak color flop, «e Mereot fiom those described 
above. The effect smchor spreads oviy fa a moderate extent in the color space. Further to 
the above, moreover, all the cxw^hs of Schmid et aL are tpalitative^ des^ibed widi 
respect to their color flops. From liiis qualitative deseription one such as myself who is 
aldlled in this art can readily deduce AE*imci»r values much higher than 50 units for all of 
the ejoimples set forth iii the subjeot lefisrence. 

7. Turning nsxt to a substantive discussion of the differences, Le,, in stniotore and 
characteristics, between the cSbct pigments produces via the wet chenaical oxidation 
process in accordance vdthelahn 1 of the pteseatappUcastion and those (pigments) 
produoed with the use of a wet diemical coatnig process aoooidiiig to, e.g., U.S. Patent 
No. 5,624,286 to Schooid et aJ„ I submit ^ the two processes are completelY diffarant , 
The wet chemical coating is a kind of an exogenonsly genecated coating byhydrolytic 
decompositioa of organic (...) ctunpounds (Schmid et aL, coL 13, lines 6 - 10). This leads 
to distinct layers, which are applied one after aoothei:. The wet chemical oxidation 
process as used in ibnniag our oleuned pigments, on the contrary leads to a partial 
oonvBrsKma f the aluminum substrate to alisxtinum oxide, l.e. '&e alumjuom oidde oo Ihe 
aluminum substrate is produced by a dkected oxidstioa of fiie alumimmi substrate. Thus 
the thickness of the substrate metal pigmont is reduced aignificantly after the oxidation 
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process wiereas it is not changed during flie wet chemical deposition of B.g. AI(0H)3 
described by Scbold et al. 



8, The folloidngieactlonequatiamquaQtitativdy emphasize &e above mexdicu^^ 
fundamonM difference between a "wet chemical coatiiig " and ft Vet chemical o 
process (in accordance with the equation set forth on p, 8, Ike 22 of the present 
eppUcatidin): 

Wet chemical eoatmg : 



a[Al] {a-b)[M] + bil/x)M,0,]+H2 



Regarding tiie disclosure of the percentage by weight of the aliuninittQ in the core of the 
resulting pigment, I have compared the ratios of filttmintmi and aluminnm ojddc. 
Percentage by weight and ratio are directly related to each other. In the case of the wet 
chemical coating (i.e., according to Schmid et al,) aiatio of a/b is seen, whereas the ratio 
is (a-byb in the case of the wet chenrical oxidation technique recited in olmm 1. 
According lo claim 1 the ratio (a-b)/b is leas than 90 % by weight, Thersfoie the amount 
of aluimnDm in likewise obtained pigments in case of the wet cheraicd oxidation is 
dearly smaller compared to the wet chemical cbatmg process. This comparison ihus 
clearly demonstrates that there is a substaotial di&rance betweea ttie wet chemiofll 
oxidation process recited fbr uae in claim 1 and the wet chemical coating process 
discbsed m ibe Schmid et aL reference. 

9. Fwtiier with regard to the reaction equation set forth in 1|7 above, the lalio of Ihe 
alwxranum ojdde in the case of the wet chemical coaiinfi is d^rwd by b/(a+b). In flje case 
of a wet cheralcfll oxidation, however, it is b/a. Therefore the fflnouat of aiutninium ojddc 
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related to that of aluminium in a pigment produced by the wet chemdcal oxidation is 
generally higher and the tiiicJaicss of the central layer of a metal pigmejrt is lower 
compared to a pigment produced by wet chendcal coating, 

10, A fmther important difference between flievretdiemicalooB^ 
Schmid et al. and the wet cheirucal oxidation process redted in, e.g^ claim 1 of the 
present appJicationliesiotk: fact that according to the teacliing of Schmid, organie metal - 
compotmds are added to the rractlon solution (see, e.g. col. 5, line $2 to col, 6. lino 42). 
The organic metal compounds are immediately hydrolysed Upon contact with water. As a 
result metal oxide/hydroxide, such as aluminium oxide/hydrojade, is foxmed and 
precipitated on ihe metal pigments. The deposition of the precipitating mctaJ 
oxide/hydroxide on the metallic substrate prodnoes a protecting layer and, oonaeqnentJy, 
prevents an oxidatloxi of the metallic substrate (eig, aluminium pigment). Therefore, 
contraiy to the pigments according to, e.g., claim 1, the surface of aa atumiiiium pigment 
is not roughened (oxidized) when following the teaching of Scknid, lii the absence of I2ie 
organic compound A1(0R)3 water will react with the aluminiim flakes, if a basic or 
acidic catalyst is present leading to the wet chemical oxidation, hi fact, I have observed 
that the wet chetnical oxidatioii process can be stopped by adding a.g. SiCOCHaCHt,)^ to 
die reaction mixture. 



11. 'SWlhraqMcttolhel^errougJmess.thisissuewasalreadydisonsw^ ^5 
of my pdor aecdaiation. Ilie enhanced kyer roughness isaconfie<inm^^ of the 

wet chemioal oxidation technique ledtfid in claim I of flie present application. The 
aluminiian oxide produced by the direct oxidation of ^ substate exhibits a relatively 
rough surface mch U not obtainable by a wet ciemioal coating. If a fiather layer is 
appHed to the aluminium oxide layer obtained by wet chemical oxidation, Uds layer will 
be incorporated into the rough and porous surface of tb» almnhmm oxide. In this way a 
mixed layer of aluminium oxide and the ftrther layer is obtained (of. patent application as 
filed, p. 9, line 6 -9). 
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12. The aluminium oxide layer is restricted in claim 1 to having a thickness of from 
50 to 300 nm. In the case of an interference pigment having a semitransparent metal layer 
or a black metal oxide layer with a high refractive index on the alummium oxide layer 
and distinct layers as described by Schmid, such thicknesses may produce interference 
colors, depending on the thickness of the aluminium oxide layer. Furthermore the 
interference pigments exhibit color travel, because the light seen at different angles has to 
travel a different optical way through the layer stack. A fiirther increase, i.e., to a 
thickness above 300 rmi, would lead to even more pronounced colors as higher order 
interference colors are produced. In the case of the rough almninium oxide obtained by 
the wet oxidation process, however, still different colors can be produced by changing the 
thickness of the aluminium oxide layer. The dependence of the interference color on the 
thickness, is however, much less pronounced than in the case of distinct layers. The 
mixed layer formed by the metal chalcogenide and the pores of the alumi ni u m layer form 
an intermediate layer of a refractive index being in between the high and the low 
refractive index layers. An increase of the thickness of the aluminium oxide layer also 
leads to an increase of this mixed layer. This results in a pigment with essentially no or 
only a weak color flop, as is now recited in (amended) claim 1 of the present application. 

13. In contrast, moreover, to the pigments as recited in claim 1 of the present 
application, all of the examples of Schmid et al. refer to a pigment havmg a first layer A 
consisting of aluminum oxide or SiOi and a second layer B consisting of metal or non- 
selectively absorbing metal oxide (see col. 2, line 67 to col. 3, line 3, or col, 4, lines 26 - 
33) and if desired a third layer. The layer B, being metal layer or metal oxide layer, (col. 
4, lines. 30 - 33) is black (col. 4, line 17 or line 30). The effect of the black layer is 
explained at col. 4, lines 39-43. By absorbing the white light, the interference colors and 
consequently the color flop is enhanced, such that the Schmid pigments demonstrate a 
strong color flop. 

14. Still further, by applying a layer of colored metal chalcogenide as is now recited 
in amended claim 1, light impinging on the effect pigment is selectively absorbed. This is 
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oontraiy to the teachbg of Schmid et al., accoiding to which the metal oxfd© mvst ba 
noii-selactively absorbing. 

15. Insununaiy, asD0tedin|3 above and iaflOofmy prior dedaratiou, the 
pigments produced accoidiag to claim 1 of (he present eppUostioa, wHih the use of a 
•wet chejaical oxidation process, have a completBly different flttucturc-manifcstiiig itself 
in a completely dlSeient appearance -than pigments fi»med acooiding to the vrat 
chemical coating procesis as disclosed ia the Schmidt et al. rafeience. Dae, moreover, to 
their differences in surface structnre, the pigments differ substantially with regard to their 
properties (e.g., color flop), y/beitwx ibe pigments aocording to the present invention have 
a sod intfficfbreace color flop, vvfaeteas the pigments ptodaced accorcBng to Schmidt et aL 
have a strong color flop. 

1 6, I ftoher declare that all statements made herein of my own knowledge are true 
and that all statements made on information and beli^ are believed to be tme, and 
ftuther, that these statements were made -with ihe knowled^ that 'Willftd false statements 
and the like so made axe punishable by fine or impiisonmeol^ or both, xsndsx Secdoo 1001 
of Title 18 of the United States Coda and that such vdllfWfelse sfatamonts may 
jeopardize the validity of the application or any patent isauoig thereon. 



Date; 
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